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Introduction
Several empirical studies have shown a positive
association between absolute income and health.
Higher income is associated with positive health
effects  up  to  a  certain  income  level  but  these
effects  subside  thereafter  [1-4].  However,  the
hypothesis  that  a  high  income  inequality  on  a
societal  level  is  associated  with  poor  health
outcomes has been both rejected and accepted in
empirical studies. Rodgers' study in 1979 was the
first  to  bring  attention  to  the  issue  of  income
inequality  on  a  societal  level,  and  its  potential
effects on health [5]. In fact the potential effects
of  income  inequality  on  health  did  not  attract
much  attention  until  Wilkinson  published  his
studies in 1986 and 1992 respectively, in which he
demonstrated that countries with more equitable
income  distribution  had  a  lower  mortality  rate
than  those  with  inequitable  income  [6,  7].
Wilkinson’s  income  inequality  hypothesis
demonstrates that not only the individual income,
but also the income inequality on an aggregated
level affects health. Empirical studies of a society's
income  distribution  and  its  effects  on  public
health  have  since  given  differing  results  [2,  8].
Judge et al performed a study in 1995 on the same
material as Wilkinson but including more available
data 1995 [9]. They were however unable to verify
Wilkinson's findings. 
Reviews  of  studies  on  unequal  income
distribution  in  relation  to  health  by  Wagstaff
(2000),  Macinco  (2002)  and  Lynch  (2004)  have
each shown that income inequality seem to be
associated  with  health  in  the  United  States.
However, the authors indicated that the US results
cannot  be  generalised  to  the  rest  of  the  world
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Abstract
Background: The hypothesis that a high income inequality on a societal level is associated with poor health
outcomes has been both rejected and accepted in empirical studies. Whether the influence of economic
circumstances on health operates at the individual level or societal level has important implications on policy
and intervention alternatives. The objective of this study was to analyse the relationship between income
inequality and mortality in Swedish municipalities and if the relationship varies depending on the mean
income or on the time-lag between income inequality and mortality.
Methods: The study was based on register data on mean income and income inequality (Gini coefficients)
from Statistics Sweden 1982 and 1998, aggregated on the municipality level. Data on age-standardised death
rates per 100,000 persons were obtained for 1983, 1988, 1993, 1998 and 2002. The analysis on 1998 was a
test of the robustness of the results.
Results: The relationship between high income inequality in 1982 and mortality in 1983 was negative with a
similar relationship in 1998. Using latency periods, the results show a decreasing trend of mortality in relation
to higher Gini coefficients. A positive relationship between Gini and mean income implies that municipalities
with larger income distribution also had a higher mean income and vice versa.
Conclusions: High income inequality does not have a negative effect on mortality in Swedish municipalities.
The municipalities with high income inequality have also high mean income as opposed to many other
countries. The income level seems to be more substantial for mortality than the income inequality. 
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with  all  its  varying  social  structures  [10-12].  In
their review of 98 empirical studies, Lynch et al
found  40  studies  that  indicated  a  relationship
between  unequal  income  distribution  and
increased  ill-health,  but  34  studies  showed  no
relationship at all and 24 studies showed mixed
results [12]. The studies that unequivocally point
to an effect of income distribution on health are
those that measured inequality on the state level
in  the  United  States  [13,14].  Three  European
studies,  two  from  the  United  Kingdom  [15,16]
and an Italian study by de Vogli et al [17] support
the  relationship  between  unequal  income
distribution and ill-health. De Vogli et al analysed
the association between  income inequality and
life  expectancy  in  21  different  countries  and
between different regions in Italy [17] and found
that  unequal  income  distribution  had  an
independent effect on lower life expectancy both
in the international and the regional comparisons.
The other European studies presented in recent
years have not been able to confirm the American
findings that income inequality is associated with
health. 
Later  studies  have  also  reported  contrasting
results,  with  findings  of  a  relationship  between
unequal income distribution and good health. The
first of these was a Canadian study published in
2003 by McLeod et al [18], a finding also reported
in Craig et al in Scotland [19]. An American study
in Chicago also pointed in the same direction [20]. 
Sweden  is  a  welfare  state  with  relatively  low
income  inequality  compared  with  many  other
countries.  Sweden  has  a  progressive  taxation
system - a policy to counteract unequal income
distribution. In spite of this, studies of whether the
influence of economic circumstances on health
operates at the individual level or societal level
has  important  implications  on  policy  and
intervention alternatives. Given this background
the  question  is  whether  income  inequality  in
Sweden  can  affect  health  outcomes  at  societal
level.
We sought to test this hypothesis by analysing the
effect  of  unequal  income  distribution  at
municipality  level  on  mortality  using  ecological
data from 1982 to 2002. The objective of this study
was to analyse the relationship between income
inequality and mortality in Swedish municipalities
and to see if the relationship varied depending on
the  mean  income  or  on  the  time-lag  between
income inequality and mortality.
Method
The  study  was  based  on  register  data  from
Statistics Sweden from 1982 to 2002, aggregated
on the municipality level. Data on income level
(mean  income)  and  income  inequality  (Gini
coefficients) for the municipalities was obtained
for 1982 and 1998, while data on mortality (death
rates) were obtained for 1983, 1988, 1993, 1998
and 2002. 
Data  on  income  was  available  for  the  mean
income  and  included  earned  income,  state
transfers  (unemployment  and  social  security
benefits) and income from capital gains. The mean
income  in  Sweden  was  SEK  60,600  (48,400  –
106,600 SEK), estimated ᾬ 5,400 (4,400-9,600ᾬ) in
1982 and SEK 173,200 (143,000 – 479,300 SEK),
estimated ᾬ 15,600 (12,900-43,150ᾬ) in 1998. The
individual incomes have been aggregated and the
mean  income  has  been  calculated  for  each
municipality.  The  calculations  of  the  Gini
coefficients were based on individual incomes for
each  municipality.  The  variation  in  the  Gini
coefficients  between  the  municipalities  ranged
between 0.29 to 0.44 in 1982 and from 0.28 to
0.66 in 1998. 
Mortality was based on age-standardised death
rates per 100,000 persons. The death rates were
obtained  from  the  death  register  and  age-
standardised by Statistics Sweden in accordance
with  the  age  composition  of  the  population  in
2000. 
The total number of municipalities in Sweden
was  284  in  1982  and  289  in  1998.  Corrections
have  been  made  for  the  variation  in  number
during  the  follow-up  period  using  a  translation
table provided by Statistics Sweden.
Data analyses
The SAS procedure CORR was used to obtain
correlations and p-values for the Gini coefficients
and  subsequent  age-standardized  death-rates  on
municipality level [21].
The  municipalities  have  been  categorised
according  to  their  Gini  coefficient  in  quartiles
(Q1-Q4),  where  Q1  contains  the  municipalities
with the lowest Gini. They have been categorised
in  the  same  way  with  regard  to  mean  income,
where  Q1  contains  the  municipalities  with  the
lowest mean income.
The death rate per 100,000 persons has been
calculated separately for men and women in each
municipality. Linear regression models have been
used to analyse the effects of income inequality
and  mean  income  on  mortality. The  effects  of
income inequality and mean income in 1982 on
the  age-standardised  death  rate  have  been
calculated with a latency period of 1, 6, 11, 16, and
20  years  (1983,  1988,  1993,  1998  and  2002)
[22,23]. To test the robustness of the result, data
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on income inequality and mean income in 1998
was used. The effect on mortality has only been
calculated for a latency period of 1 and 4 years
respectively (1999 and 2002).
Results
Generally  mortality  decreased  in  Sweden
between  1983  and  2002,  however,  there  is
considerable variation between the municipalities
(Table 1).
The  death  rates  vary  between  municipalities.
Figure  1  shows  the  relationship  between
mortality  and  the  Gini  coefficient  in  the
municipalities.  Excluding  municipalities  which
were outliers did not alter these results. Figure 1
therefore  shows  all  the  results,  including  those
from  the  outlier  municipalities.  The  regression
curve shows an association between lower Gini in
1982  and  a  higher  death  rate  in  1983.  This
association  was  stronger  for  men  (r  =  -0.29;  p-
value < 0.0001) than for women (r = - 0.19; p-
value = 0.0016). The correlation coefficient shows
a  negative  relationship  between  Gini  and
mortality (Figure 1).
We  found  a  stronger  negative  relationship
between the Gini coefficient 1998 and mortality
1999 in the municipalities (Figure 2). Results in
1980s  and  1990s  showed  a  similarly  strong
association  between  less  income  inequality  and
high mortality rates, indicating robustness of the
results. 
A comparison between the regression curves in
Figures 1 and 2 clearly shows that the relationship
between  less  income  inequality  and  higher
mortality strengthened in the 1990s as compared
to  1980s,  especially  for  women.  More
municipalities had a lower death rate in 1999 than
in  1983.  At  the  same  time,  the  outlier
municipalities had larger Gini coefficients in 1998
than in 1982. The correlation coefficient between
income  inequality  (1998)  and  mortality  (1999)
was -0.32; p-value < 0.0001) for men and -0.33; p-
value < 0.0001) for women (Fig 2). All in all, the
relationship between income inequality in 1998
and  mortality  in  1999  showed  a  much  clearer
trend  than  in  1982.  Analyses  excluding  outlier
municipalities showed a similar trend. 
Further  analyses  based  on  categories  of  Gini-
coefficient  distributions  (as  quartiles)  and
mortality rates were done using latency periods of
1, 6, 11, 16 and 20 years (1983, 1988, 1993, 1998
and 2002), and are presented in Table 2.
The results show a decreasing trend of mortality
in relation to higher Gini coefficients over these
years. They also show a clear graded association
between  unequal  income  distribution  and
mortality. Death rate was highest in municipalities
with the least income inequality and lowest in the
municipalities with the greatest income inequality.
This relationship was true for men and women for
all years, i.e. regardless of the length of the latency
period  between  the  income  inequality  and
mortality. Irrespective of the year, the death rate in
the municipalities was higher among men than
among women (Table 2).
According to Table 2, the greatest differences in
death rates were between municipalities with the
greatest  and  the  least  income  distribution.  A
significance test of the differences in death rates
between the municipalities with the greatest and
least  income  distribution  showed  a  p-value  of
<0.0005 with a latency period of 6, 16, and 20
years and a p-value of <0.05  with a latency period
of  1  and  11  years  respectively. The  differences
were also significant in the 1998 with a p-value of
< 0.0005, showing the robustness of results not
related to any particular periodic effect.
In the analyses of income inequality and mean
income  on  the  municipality  level,  we  found  a
statistically  significant  positive  relationship
between the two. This implies that municipalities
with larger income distribution also had a higher
mean  income  and  vice  versa.  For  1982,  the
correlation  coefficient  between  income
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Table 1. Nationally age-standardised death rate per 100 000 inhabitants as an average (lowest
and highest death rate) for the municipalities. Gini coefficient at national level.F R E E   P A P E R S 3 0 7
inequality and mean income was 0.22 (p-value <
0.001)  and  this  increased  to  0.77  (p-value  <
0.0001)  for  1998.  The  stronger  relationship  in
1998  suggests  that  high-income  municipalities
also  had  greater  income  inequality  to  a  larger
extent than previously. Further, the mean income
level of the municipalities was analysed in relation
to Gini coefficients categorised into quartiles. It
was evident that the highest mean income level
was to be found in the municipalities that had the
highest income inequality. In 1998, there was a
clear  gradient  from  low  mean  income  and  less
income  distribution  to  high  mean  income  and
large income distribution (not shown here).
We performed regression models and found that
the  relationship  between  Gini  and  mortality
reported  above  was  statistically  significantly
explained  by  mean  income.  However,  the
differences  in  death  rates  between
municipalities  with  higher  and  lower
Gini  coefficients  in  1982,  remained
statistically  significant  even  after
control  for  mean  income.  Similar
findings  were  observed  for  latency
periods of 6, 16 and 20 years. The death
rate was highest in municipalities with
a lowest mean income irrespective of
income inequality.
Discussion
High  income  inequality  was
associated with lower mortality rates in
Swedish  municipalities.  Municipalities
with  high  income  inequality  also  had
high mean income level and vice versa.
However, adjustment for mean income
level  only  partially  reduced  the
magnitude of the association between
income  inequality  and  mortality,  but
this  association  remained  statistically
significant. Irrespective of the degree of
income inequality, mortality was lower
in  high  mean  income  municipalities
than in low mean income ones. Results
were similar regardless of the length of
latent period.
This  finding  is  in  contrast  to  the
observations  from  many  other
countries whereby low-income earners
dominate in areas where there is wide
income  distribution  [19].  The  results
indicate that the relationship between
mean  income  and  income  inequality
contributes to the association between
income inequality and mortality. Results
in  the  present  study  were  robust
regardless  of  whether  income  inequality  and
mean income were measured in 1982 or 1998 and
were  independent  of  the  length  of  the  latency
period. 
A methodological concern is whether the size
of the geographical area (in this case municipality
level) is good enough to capture the effects of
income distribution on health. Although generally
Swedish municipalities are small (compared to US
states) they can be considered large enough to be
able  to  detect  income  inequality  between  the
subordinated  parish  levels.  The  choice  of
municipality as the unit of analysis in the present
study is due to the fact that it is the level at which
administrative  responsibility  and  political
decisions take place, and where the nature and
structure of both social and physical environment
are clearly reflected. 
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Figure 1. The relationship between the Gini scores of Swedish municipalities
in 1982 and the death rate (death per 100,000 persons) 1983 for men and
women respectively.3 0 8 F R E E   P A P E R S
Another concern is that the measure of income
(mean income) used in the present study is based
on  aggregated  incomes  at  municipality  level.  In
fact,  the  median  income  would  have  been
preferred.  However,  variations  in
measures  were  tested  in  another
dataset and found to differ only slightly
implying  that  our  results  would  have
not  been  substantially  altered  by  the
type  of  measure  in  any  significant
direction.
A drawback of an ecologic study such
as  the  present  one  is  that  it  is  not
possible to account for individual-level
factors.  Explanations  and  the
underlying  causes  behind  the  results
could  not  be  analysed  and  thus  their
importance could not be evaluated. In
addition, other local conditions and the
social  and  economic  nature  and
structure  of  the  area,  such  as,  high
unemployment rate, high percentage of
low-educated  people,  high  number  of
people on social security benefits and
low  social  capital,  can  explain  why
municipalities  with  low  income
inequality  have  high  mortality  rates.
Based on official statistics, for example
the  municipality  with  the  greatest
income  inequality  had  the  lowest
proportion  of  unemployed,  low-
educated  inhabitants  and  those  on
social  benefits,  but  these  proportions
were  much  higher  for  municipality
with the least income inequality. Thus it
is  not  surprising  to  find  that
municipalities with the greatest income
inequality have the highest and not the
lowest  mean  income.  However,  the
pathways to these results need further
study.
There  is  support  for  our  results  in
three previous studies, which have shown higher
self-rated  health  in  areas  with  wide  income
distribution. These findings were demonstrated in
the  metropolitan  areas  in  Canada  (2003),
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Figure 2. The relationship between the Gini scores of Swedish municipalities
in 1998 and the death rate (death per 100 000 persons) in 1999 for men and
women respectively.
Table 2. Death rate for men and women in municipalities broken down into Gini Q1-4 (Q1 =
lowest Gini) with a latency period of 1, 6, 11, 16 and 20 years between the Gini and the death
rate (per 100,000 persons).F R E E   P A P E R S 3 0 9
neighbourhood  areas  in  Chicago  (2003)  and
municipalities in Scotland (2005) [18-20]. In the
Canadian  study,  a  neo-materialistic  explanation
(such  as  differences  in  access  to  healthcare,
education, public transport) of the differences in
results between counties was suggested [18]. The
study of neighbourhoods in Chicago also included
an evaluation of contextual factors in addition to
the  effects  of  individual  factors  on  self-rated
health [20]. The results showed that areas with
greater income inequality had a positive effect on
self-rated health, which could be explained by the
area level of education. Education and income are
two  closely  related  measurements  of
socioeconomic  position,  which  would  suggest
that the area socioeconomic differences may be
reflected in income distribution. 
In  conclusion,  in  spite  of  the  limitations
associated  with  ecological  studies,  results  from
the present study demonstrate that high income
inequality  does  not  have  a  negative  effect  on
mortality in Swedish municipalities and that mean
income level seem to substantially contribute to
this  finding.  Swedish  municipalities  with  high
income inequality have a high mean income level
and not a low one as has previously been shown
in other countries. The present study also shows
that there is clearly a strong relationship between
high mean income and low mortality independent
of  income  inequality  at  municipality  level,
indicating  that  mean  income  may  be  more
substantial  for  mortality  than  the  income
inequality  in  itself.  Results  of  the  present  study
need  to  be  followed  up  by  further  in  depth
analyses using multilevel models to explore the
contribution  of  both  individual-level  and
contextual-level  effects  of  income  inequality  on
mortality and other health outcomes.
References
1)  Fritzell  J,  Nermo  M,  Lundberg  O. The  impact  of  income:
assessing the relationship between income and health in Sweden.
Scand J Public Health 2004; 32:6-16.
2) Lundberg O, Fritzell J. Income distribution, income change and
health. On the importance of absolute and relative income for
health status in Sweden. In: Economic change, social welfare and
health in Europe. WHO Regional Publications European Series
1995;54:37-58.
3)  Gerdtham  UG,  Johannesson  M.  Absolute  income,  relative
income, income inequality, and mortality. JHR 2004;39(1): 228-48.
4) Wilkinsson RG. Health inequalities: relative or absolute material
standards. BMJ 1998;314:591-5. 
5)  Rodgers  GB.  Income  and  inequality  as  determinants  of
mortality:  an  international  cross-section  analysis.  Popul  Stud
1979;33:343-51. Reprinted in: Int J Epidemiol 2002;31:533-8.
6) Wilkinson RG. Income and mortality. In: Wilkinson RG, editor.
Class  and  health:  research  and  longitudinal  data.
London:Tavistock,1986.
7) Wilkinson RG. Income distribution and life expectancy. BMJ
1992;304:165-8.
8) Lynch JW, Smith GD, Kaplan GA, House JS. Income inequality
and  mortality:  importance  to  health  of  individual  income,
psychosocial  environment,  or  material  conditions.  BMJ  2000;
320:1200-4.
9) Judge K. Income distribution and life expectancy: a critical
appraisal. BMJ 1995;311:1282-5.
10) Wagstaff A, Doorslaer E. Income inequality and health – what
does  the  literature  tell  us?  Annual  Review  of  Public  Health
2000;21:543-67.
11) Macinko JA, Shi L, Starfield B, Wulu JT. Income inequality and
health: A  critical  review  of  the  literature.  Med  Care  Res  Rev
2003;60(4):407-52.
12) Lynch J, Davey Smith G, Harper S, Hillemeier M, Ross N, Kaplan
G et al. Is income inequality a determinant of population health?
Part I. A systematic review. The Milbank Quarterly 2004;82(1):5-99.
13) Lynch JW, Kaplan GA, Pamuk ER et al. Income inequality and
mortality in metropolitan areas of the United States. Am J Public
Health 1998;88:1074-85.
14) Wolfson M, Kaplan G, Lynch J, Ross N, Backlund E. Relation
between  income  inequality  and  mortality:  empirical
demonstration. BMJ 1999;319:953-5. 
15) Weich S, Lewis G, Jenkins SP . Income inequality and self rated
health in Britain. J Epidemiol Community Health 2002;56:436-41. 
16) Stainstreet D, Scott-Samuel A, Bellis MA. Income inequality and
mortality in England. J Public Health Med 1999;21:205-7.
17) de Vogli R, Mistry R, Gnesotto R, Cornia GA. Has the relation
between  income  inequality  and  life  expectancy  disappeared?
Evidence from Italy and top industrialised countries. J Epidemiol
Community Health 2005;59:158-62.
18)  McLeod  CB,  Lavis  JN,  Mustard  CA,  Stoddart  GL.  Income
inequality,  household  income,  and  health  status  in  Canada: A
prospective cohort study. Am J Public Health 2003;93(8):1287-93.
19)  Craig  N.  Exploring  the  generalisability  of  the  association
between income inequality and self-assessed health. Soc Sci Med
2005;60:2477-88.
20) Wen  M,  Browning  CR,  Cagney  KA.  Poverty,  affluence,  and
income  inequality:  neighbourhood  economic  structure  and  its
implications for health. Soc Sci Med 2003;57:843-60. 
21) SAS Institute Base SAS 9.1.3 Procedures Guide. Second Edition.
SAS Institute 2006.
22) Blakely TA, Kennedy BP , Glass R, Kawachi I. What is the lag time
between  income  inequality  and  health  status?  J  Epidemiol
Community Health 2000;54:318-9.
23) Mellor JM, Milyo J. Is exposure to income inequality a public
health concern? Lagged effect of income inequality on individual
and population health. Health Services Research 2003;38(1):137-51.
I T A L I A N     J O U R N A L     O F     P U B L I C     H E A L T H
IJPH - Year 6, Volume 5, Number 4, 2008